Introduction
The Central Andes of South America (16°S-30°S) experienced major climatic changes during the late Quaternary, making this high altitude mountain region a key area for the study of processes and dynamics of tropical and extratropical climate variability. In the International Geosphere-Biosphere Program (IGBP), the Pole-Equator-Pole transect of the Americas (PEP I) has been analysed in detail by PAGES (Past Global Changes) . The synthesis points to the climatic sensitivity of this region (Markgraf et al. 2000) .The challenge is to disentangle local and regional influences from hemispheric or global influences and processes of past climate variability (see Kull & Grosjean 1998 ).
Ice cores (Thompson et al. 1998 ; Thompson et al. 2003) , lake Sediments (Abbott et al. (Kull et al. 2002) . Large moraine Systems in the region are the residual morphological features of former glaciations.
The maximum extent was reached with a lowering of the equilibrium line altidudes (ELA) by as much as 1400 m (Mark et al. 2005 ).
During the past years, several studies focused on the detailed reconstruction of past glaciations in the central Andean region (Ammann et al. 2001; Kull & Grosjean 2000; Kull et al. 2003) . Exposure age dating has been applied and is still in progress in order to establish a chronology of glacier advances in many parts of the Central Andes (Zech et al. 2006b ). Furthermore, detailed studies using the mapped glaciers and subsequently applied mass balance modeis were successfully carried out to quantify the related past climatic conditions (Kull et al. 2002) . These activi¬ ties concentrated on the western Chilean cordillera and the region of north-western Argentina, thereby encompassing the southern Altiplano (Fig. 1) (Kull 1999 (Kull 1999; Wara. black star in Fig. 1 and Fig. 3 Oerlemans (1997) and Budd (1969) with the fol¬ lowing equations (Kull 1999 Fig.l ). Fig. 6 shows the bed and modeled surface topography along its central flowline.The 3D-modeling approach ( Table   5 . Fig. 7 shows the annual mass balances of the paleo¬ glacier Wara Wara with regards to mean. maximum and minimum ice flow through the calculated cross sections (±20% flow parameters, ±2.5 m thickness,±5% slope) with the lower lapse rate of -0.53 ± 0.106°C/100 m. The maximum ice flow scenario is characteristic of a «cool-wet» climate (dT= -5°C; dP= +910 mm) whereas the minimum ice flow scenario reflects «cold-dry» cli¬ matic conditions (dT= -7.65°C; dP= +60 mm). There are clear seasonal differences in the computed mass balance (Fig. 8) The areas show possible temperature-preeipilalion combinations that lead to zero mass balance for the paleoglaciers.The different grey scales match with the three zones Wesl(bright).
Middle (dark). and East (medium) inlo which the research area has been divided ( Fig. 1) 
